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EMERGING MARKET EQUITY BENCHMARKS 
FOR JAPANESE INVESTORS

Japanese investors maybe considering adding emerging market 
(EM) equities to their portfolios. What type of  baseline EM exposure 
might be most suitable for Japanese investors? Given recent 
improvements in benchmark technology, more extensive data 
coverage, and empirical research in the underlying drivers of  equity 
returns, Japanese investors can consider selecting, or designing, an 
EM benchmark that is most advantageous. 

We show that a traditional market-capitalization EM benchmark 
(e.g., MSCI EM Index) may not be best-suited. Based on recent 
research showing that EM returns are influenced by sector and 
style exposures, in addition to country exposures, we present three 
alternative EM benchmarks that have provided better diversification, 
risk-adjusted returns and lower performance drawdowns for 
Japanese investors, compared to a traditional EM benchmark. 
Japanese investors should consider adopting one of  these alternative 
EM benchmarks to represent their baseline EM allocation.

1   Source: MSCI. MSCI has not approved, reviewed or produced this report, makes no express or implied warranties or 
representations and is not liable whatsoever for any data in the report. You may not redistribute the MSCI data or use it 
as a basis for other indices or investment products. 

2  No risk management technique can guarantee the mitigation or elimination of risk in any market environment.

Introduction
Emerging market (EM) equities currently comprise 11% of  free float, all-country 
market capitalization, so it is no surprise that many investors include EM as part of  
their long-term asset allocation.1 This EM allocation has performed well. Over the 
last 15 years, although realized risk2 in EM was higher than developed market (DM) 
equities, EM performed better, even on a risk-adjusted basis. An allocation to EM may 
continue to have return and diversification benefits going forward. 

Japanese investors may be considering adding EM to their portfolios. What form 
should this EM allocation take? Adding a long-term asset allocation to an asset class 
involves selecting a benchmark to represent this exposure. A benchmark serves not only 
to represent the asset class’ risk and return properties, but also represents the investor’s 
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baseline exposure. Investors can then choose either passive exposure to that benchmark or employ an active asset manager. Given 
recent improvements in benchmark technology, more extensive data coverage, and empirical research in the underlying drivers of  
equity returns, Japanese investors can select, or design, an EM benchmark that is customized for their needs.

How might a Japanese investor select, or design, an EM benchmark? An obvious choice is a traditional market capitalization-
weighted EM index (e.g., the MSCI EM Index comprising large- and mid-capitalization stocks). This type of  index uses stocks’ 
market capitalization weights both to combine stocks by country, and then to combine countries. All eligible EM countries are 
included in the benchmark. 

However, the traditional EM benchmark has exposures that may not be ideal for Japanese investors. For example, the MSCI 
EM Index has more than 50% of  its market value represented by just three countries: China, Korea and Taiwan. After the 
United States, these three neighboring countries are the largest export destinations for Japan. In addition, almost 50% of  the 
traditional EM benchmark is represented by exposure to just two sectors: Financials and Technology. These two sectors are also 
heavily represented in developed equity markets, with more than a 30% combined weight. Are these EM country and sector 
concentrations desirable for Japanese investors? After all, the decision to add EM exposure is motivated by a desire for additional 
portfolio diversification, as well as higher returns. 

We examine several alternative EM benchmarks from a Japanese investor’s viewpoint. These alternatives are based both on recent 
research identifying stock attributes that better explain their returns and risk, and portfolio construction techniques that may 
provide better diversification and risk-adjusted returns. As mentioned, a traditional EM benchmark uses market capitalization 
weights to both group stocks by country, then to group countries. Grouping EM stocks by country may seem reasonable if  a stock’s 
country exposure is the major attribute that drives its returns and the variation of  returns across stocks. A benchmark defined in 
terms of  “countries” then helps investors identify their sources of  potential returns and risk in terms of  their country exposures. 
A Japanese investor would then be concerned with how these country exposures interact with the rest of  their portfolio.

However, research shows that a stock’s “sector” (i.e., industry) and “style” (such as value, momentum, size, etc.) exposures are also 
important attributes that drive its risk, returns, and the variation of  returns across stocks.3 While return dispersion across stocks 
due to country exposure has usually been higher than due to sector or style exposure, in 2010–2012 all three groups were equally 
responsible for dispersion in returns (see Figure 1). In addition, dispersion due to country exposure has been declining relative to 

3  See “Drivers of Returns in Emerging Markets Equities: The Growing Importance of Stock Selection”, QMA, January 2014.

dispersion due to sector or style exposure. This suggests that EM investors might be better served with a benchmark that focuses 
less on country groupings and more on sector or style groupings. Japanese investors might reasonably be concerned with how 
these sector or style exposures interact with the rest of  their portfolio.

Given a desired exposure metric (e.g., country, sector or style), how are these exposures to be combined into a benchmark? A 
traditional EM benchmark uses market capitalization-weights. However, investors can choose alternative weighting schemes that 
might provide better risk and return properties that better fit the investor’s overall portfolio. We consider two alternative weighting 
schemes: equal risk contribution (“ERC”) weights and equal weighting (“EW”). There are many other potential exposure weighting 
schemes, and some may work better than others depending on the economic regime. However, we choose to examine ERC and EW 
due to their long history and their focus on risk control, which may be desirable for investors in a new and volatile asset class. 

The key question we wish to address is whether a Japanese investor might be better served by an alternative EM benchmark 
compared to the traditional MSCI EM benchmark.4 Specifically, we consider alternative benchmarks based on either country, 
sector or style exposures, which are combined either by equal risk contribution or equal weights. We show how the alternative 
benchmarks have performed in various economic environments both as a stand-alone investment and in a portfolio as a substitute 
for a portion of  the Japanese investor’s existing DM ex-Japan equity allocation. 

Compared to the traditional market capitalization-weighted EM index, the alternative EM benchmarks, using equal risk contribution, 
appear to be better-suited for Japanese investors. Among the three alternative benchmarks using ERC, we find that the country-based 
and style-based alternative EM benchmarks, on a risk-adjusted basis, have performed better than the sector-based alternative EM 
benchmark. If  achieving lower volatility is the only investment objective, then the sector-based alternative EM benchmark does better.

Role of EM in Japanese investor portfolios
We first examine the case for adding EM exposure to a Japanese portfolio. For our analysis, we assume5 a sample Japanese portfolio 
allocation represented by a 50% DM equity allocation (25% in domestic (i.e., Japanese) equities and 25% in DM ex-Japan equities) 
and a 50% bond allocation (35% in Japanese Government Bonds (JGBs) and 15% in global government bonds ex-Japan).6 For the 
moment, we assume EM is represented by the MSCI EM Index. We assume all foreign equity and bond allocation in the Japanese 
portfolio is unhedged.

Figure 2 shows performance metrics for DM, DM ex-Japan, Japan and EM equities, and global government bonds ex-Japan and 
JGBs from February 2002 to January 2017.

4  All three alternative benchmarks could be constructed and published by index providers.
5  If any assumptions used herein change, the results may vary.
6  We proxy the stock allocation with MSCI equity indexes and bond allocation with J.P. Morgan bond indexes.

Figure 1: Country, Sector and Style Return Dispersion
(February 2002 – January 2017)
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Note: We define monthly return dispersion as the cross-sectional standard deviation of returns (in JPY, unhedged) of the group’s constituents each month. Country group dispersion 
is measured using 11 cap-weighted country portfolios’ returns; Sector group dispersion uses 11 cap-weighted sector portfolios’ returns; and Style group dispersion uses seven 
cap-weighted style portfolios’ returns. Chart is provided for illustrative purposes only and does not contain actual results or characteristics of any PGIM-managed portfolio.
Source: PGIM IAS, Datastream, MSCI, and S&P Capital IQ

Figure 2: Asset Class – Performance Metrics
(unhedged JPY returns; February 2002 – January 2017)

Cap-Weighted

DM Equities DM ex-Japan 
Equities Japan Equities EM Equities Global Govt.  

ex-Japan Bonds
Japan Govt. 

Bonds

Returns (Annualized) 5.6% 5.7% 4.5% 8.7% 4.6% 2.0%

Risk (Annualized) 19.0% 19.6% 18.4% 24.1% 9.5% 2.1%

Sharpe Ratio 0.28 0.28 0.23 0.35 0.47 0.87

Correl to Japan 0.78 0.75 1.00 0.72 0.50 −0.37

Correl to DM 1.00 1.00 0.78 0.88 0.63 −0.26

Correl to EM 0.88 0.87 0.72 1.00 0.54 −0.25

Max. Drawdown −61.2% −61.7% −57.3% −68.2% −22.5% −4.5%

Note: We proxy DM Equities with MSCI World Total Return (TR) Index, DM ex Japan Equities with MSCI World ex-Japan TR Index. Japan Equities with MSCI Japan TR Index, and 
EM Equities with MSCI EM Index. We proxy Global Govt. ex-Japan Bonds with J.P. Morgan Global Government Bond ex-Japan Index, and Japan Govt. Bonds (JGBs) with J.P. 
Morgan Japan Government Bond Index. Past performance is not a guarantee or a reliable indicator of future results. Chart is provided for illustrative purposes only and does 
not contain actual results or characteristics of any PGIM-managed portfolio.
Source: PGIM IAS, Datastream, MSCI, and S&P Capital IQ
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dispersion due to sector or style exposure. This suggests that EM investors might be better served with a benchmark that focuses 
less on country groupings and more on sector or style groupings. Japanese investors might reasonably be concerned with how 
these sector or style exposures interact with the rest of  their portfolio.

Given a desired exposure metric (e.g., country, sector or style), how are these exposures to be combined into a benchmark? A 
traditional EM benchmark uses market capitalization-weights. However, investors can choose alternative weighting schemes that 
might provide better risk and return properties that better fit the investor’s overall portfolio. We consider two alternative weighting 
schemes: equal risk contribution (“ERC”) weights and equal weighting (“EW”). There are many other potential exposure weighting 
schemes, and some may work better than others depending on the economic regime. However, we choose to examine ERC and EW 
due to their long history and their focus on risk control, which may be desirable for investors in a new and volatile asset class. 

The key question we wish to address is whether a Japanese investor might be better served by an alternative EM benchmark 
compared to the traditional MSCI EM benchmark.4 Specifically, we consider alternative benchmarks based on either country, 
sector or style exposures, which are combined either by equal risk contribution or equal weights. We show how the alternative 
benchmarks have performed in various economic environments both as a stand-alone investment and in a portfolio as a substitute 
for a portion of  the Japanese investor’s existing DM ex-Japan equity allocation. 

Compared to the traditional market capitalization-weighted EM index, the alternative EM benchmarks, using equal risk contribution, 
appear to be better-suited for Japanese investors. Among the three alternative benchmarks using ERC, we find that the country-based 
and style-based alternative EM benchmarks, on a risk-adjusted basis, have performed better than the sector-based alternative EM 
benchmark. If  achieving lower volatility is the only investment objective, then the sector-based alternative EM benchmark does better.

Role of EM in Japanese investor portfolios
We first examine the case for adding EM exposure to a Japanese portfolio. For our analysis, we assume5 a sample Japanese portfolio 
allocation represented by a 50% DM equity allocation (25% in domestic (i.e., Japanese) equities and 25% in DM ex-Japan equities) 
and a 50% bond allocation (35% in Japanese Government Bonds (JGBs) and 15% in global government bonds ex-Japan).6 For the 
moment, we assume EM is represented by the MSCI EM Index. We assume all foreign equity and bond allocation in the Japanese 
portfolio is unhedged.

Figure 2 shows performance metrics for DM, DM ex-Japan, Japan and EM equities, and global government bonds ex-Japan and 
JGBs from February 2002 to January 2017.

4  All three alternative benchmarks could be constructed and published by index providers.
5  If any assumptions used herein change, the results may vary.
6  We proxy the stock allocation with MSCI equity indexes and bond allocation with J.P. Morgan bond indexes.

Figure 1: Country, Sector and Style Return Dispersion
(February 2002 – January 2017)
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Note: We define monthly return dispersion as the cross-sectional standard deviation of returns (in JPY, unhedged) of the group’s constituents each month. Country group dispersion 
is measured using 11 cap-weighted country portfolios’ returns; Sector group dispersion uses 11 cap-weighted sector portfolios’ returns; and Style group dispersion uses seven 
cap-weighted style portfolios’ returns. Chart is provided for illustrative purposes only and does not contain actual results or characteristics of any PGIM-managed portfolio.
Source: PGIM IAS, Datastream, MSCI, and S&P Capital IQ

Figure 2: Asset Class – Performance Metrics
(unhedged JPY returns; February 2002 – January 2017)

Cap-Weighted

DM Equities DM ex-Japan 
Equities Japan Equities EM Equities Global Govt.  

ex-Japan Bonds
Japan Govt. 

Bonds

Returns (Annualized) 5.6% 5.7% 4.5% 8.7% 4.6% 2.0%

Risk (Annualized) 19.0% 19.6% 18.4% 24.1% 9.5% 2.1%

Sharpe Ratio 0.28 0.28 0.23 0.35 0.47 0.87

Correl to Japan 0.78 0.75 1.00 0.72 0.50 −0.37

Correl to DM 1.00 1.00 0.78 0.88 0.63 −0.26

Correl to EM 0.88 0.87 0.72 1.00 0.54 −0.25

Max. Drawdown −61.2% −61.7% −57.3% −68.2% −22.5% −4.5%

Note: We proxy DM Equities with MSCI World Total Return (TR) Index, DM ex Japan Equities with MSCI World ex-Japan TR Index. Japan Equities with MSCI Japan TR Index, and 
EM Equities with MSCI EM Index. We proxy Global Govt. ex-Japan Bonds with J.P. Morgan Global Government Bond ex-Japan Index, and Japan Govt. Bonds (JGBs) with J.P. 
Morgan Japan Government Bond Index. Past performance is not a guarantee or a reliable indicator of future results. Chart is provided for illustrative purposes only and does 
not contain actual results or characteristics of any PGIM-managed portfolio.
Source: PGIM IAS, Datastream, MSCI, and S&P Capital IQ
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What happens to the risk and return characteristics of  a Japanese investor’s portfolio as the EM allocation increases from 0%? 
To answer we must specify which existing portfolio allocation is reduced to make room for the new EM allocation. This is an 
important issue, as a reduction of  Japanese equities and/or JGBs and an increase in EM means that the Japanese investor is also 
increasing foreign currency exposure. To keep the allocation to yen and equities unchanged, we assume EM allocation is made 
by reducing allocation to DM ex-Japan. Figure 3A and 3B shows, historically, how the overall portfolio’s performance would have 
changed as the allocation to EM was increased.

Overall, we see that a Japanese investor could have benefitted from an allocation to EM equities. 

Figure 3A: Returns – Allocation to EM Equities
(unhedged JPY returns; February 2002 – January 2017)
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Figure 3B: Sharpe Ratio – Allocation to EM Equities
(unhedged JPY returns; February 2002 – January 2017)
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Note: Past performance is not a guarantee or a reliable indicator of future results. Chart is provided for illustrative purposes only and does not contain actual results or 
characteristics of any PGIM-managed portfolio.
Source: PGIM IAS, Datastream, MSCI, and S&P Capital IQ

The appeal of  a traditional market capitalization-weighted index is that it reflects the investable market, so index weights are 
commensurate with their market weights. In addition, since the larger countries and stocks tend to have lower transaction costs, 
gaining exposure to a market capitalization-weighted index may likely better control cost. Another advantage is that index weights 
move automatically with relative market performance, helping to keep turnover low. 

However, a cap-weighted EM index has drawbacks. For example, as mentioned above, the traditional EM index has significant 
country and sector concentrations. Figure 4 shows that for the MSCI EM Index, more than 50% of  market value is allotted to just 
three of  the 23 EM countries: China, Korea and Taiwan, of  which China has the largest weight of  26.8% (as of  1/31/2017). 
However, China, Korea and Taiwan are the three largest export destinations for Japan outside of  the United States. An economic 
shock in one or more of  these countries would likely have negative reverberations in the domestic Japanese equity market, 
reducing the potential portfolio diversification benefit of  EM exposure if  using a traditional EM benchmark.

Alternative EM benchmarks for Japanese investors
If  not a traditional market-cap EM benchmark, what type of  benchmark might be more suitable for Japanese investors? Given 
advances in benchmark technology, an investor can select, or design, an alternative benchmark that can provide better baseline 
exposure in the context of  their overall portfolio. 

We first consider an EM benchmark that continues to group stocks by country exposures, as does a traditional EM benchmark, 
but rather than using market capitalization weights the alternative benchmark uses either ERC or EW for the benchmark’s 
construction. We call these “country-based alternative” benchmarks to distinguish them from a traditional EM benchmark. 

As a second benchmark alternative, we group EM stocks first by sector exposure, irrespective of  country. For example, an 
Indian technology stock and a Brazilian technology stock would be assigned to the same EM technology sector (using market 
capitalization weights). Then, to construct the alternative benchmark, we again combine the various sectors using ERC or EW. We 
call these “sector-based alternative” benchmarks.7

As a third alternative, we take advantage of  academic research that has identified style exposures (e.g., momentum and value) as 
drivers of  equity returns. Research suggests economic or behavioral motivations that allow stocks with these style exposures to 
generate positive, risk-adjusted returns.8 To construct “style-based alternative” benchmarks, we first classify stocks from a 
country into style groups depending on their exposures to these styles (using market capitalization weights).9 Then, we combine 
these style groups using ERC or EW. As we show, for Japanese investors a style-based alternative EM benchmark has provided not 
only better returns, but also lower risk compared to a traditional EM benchmark.

For a given exposure grouping method we construct an alternative benchmark using either ERC or EW. Both construction 
methodologies follow a set of  rules. ERC (also known as “risk parity”) is not new and has been well-studied.10 ERC produces a 
risk-balanced benchmark such that each group’s contribution to the benchmark’s overall risk (volatility) is same for all groups in 
the benchmark. An investor considering an EM allocation may wish to adopt this approach given the higher risk involved with EM 
equities. Another benefit of  ERC is that it does not rely on expected return assumptions. To construct a benchmark using ERC 
we need only the volatilities and correlations of  the various EM groups which we estimate each month using a widening window 
of  historical data. This generates comparative results that are out-of-sample, providing an unbiased indication of  how the various 
benchmark alternatives might perform going forward. Since the parameters are estimated each month, there is a potential for high 
turnover as alternative benchmarks are rebalanced. However, as shown below, by using a widening window of  data, the degree of  
turnover is low. 

The EW portfolio construction approach provides naïve diversification and does not require estimating any expected return or risk 
parameters. However, the portfolio has higher risk and since the EM universe is generally very volatile, it may have lower value for 
Japanese investors.

“Country-based alternative” benchmark approach
Figure 4 shows that the EM country universe is not homogeneous. There is significant performance dispersion. From February 
2002 to January 2017, there was almost a 13-percentage point range in total returns (in JPY) across countries. For example, while 
Indonesia had almost double the performance of  the overall EM market (17.8% vs. 8.7%), Taiwan performed meaningfully  
worse (4.9%). There was also wide variation in EM country risk (as measured by annualized standard deviation  

  7   Investor may also embark on fundamental bottom-up thematic investing in EM, in new themes like “Modernizing infrastructure”, “EM-EM cross-border trade”, “New domestic consumer 
class”, or “Fintech, e-commerce and distributional logistics”. Such themes can also be tied to sector-based equity investing. See “Emerging Markets at the Crossroads”, PGIM, June 2017.

  8  Refer to E. Fama and K. French, “Dissecting Anomalies with a Five-Factor Model”, Review of Financial Studies, 29, 69–103, 2016.
  9   Factors are generally interpreted as dollar-neutral long and short portfolios. Since we use long-only construction, to avoid any confusion we refer to our approach as “style-based” 

benchmarking. 
10  See S. Maillard, T. Roncalli, and J. Teiletche, “The Properties of Equally Weighted Risk Contribution Portfolios”, Journal of Portfolio Management, 36, 60–70, 2010. 

Figure 4: EM Country Groups – Performance Metrics
(unhedged JPY returns; February 2002 – January 2017)

Country Groups (cap-weighted) Benchmarks (cap-weighted)

Brazil China India Indonesia Korea Malaysia Mexico Russia South 
Africa Taiwan Thailand EM 

Equities
Japan 

Equities
DM 

Equities

Returns 
(Annualized)

11.4% 11.7% 11.9% 17.8% 9.0% 6.4% 7.4% 7.5% 11.1% 4.9% 14.3% 8.7% 4.5% 5.6%

Risk 
(Annualized)

37.0% 28.0% 30.6% 31.3% 28.2% 19.7% 24.7% 34.6% 26.7% 24.9% 26.7% 24.1% 18.4% 19.0%

Cap-Weights 8.1% 26.8% 8.2% 2.5% 14.7% 2.5% 3.4% 4.3% 6.9% 12.1% 2.3%

Sharpe Ratio 0.30 0.41 0.38 0.56 0.31 0.31 0.29 0.21 0.41 0.19 0.53 0.35 0.23 0.28

Correl to EM 0.83 0.88 0.82 0.70 0.89 0.79 0.85 0.79 0.85 0.85 0.77 1.00 0.72 0.88

Correl to Japan 0.50 0.62 0.64 0.52 0.64 0.58 0.67 0.61 0.66 0.62 0.60 0.72 1.00 0.78

Correl to DM 0.68 0.74 0.71 0.61 0.78 0.72 0.84 0.70 0.74 0.78 0.68 0.88 0.78 1.00

Max. Drawdown −69.1% −71.0% −72.8% −70.5% −73.1% −53.8% −67.9% −81.3% −62.4% −66.8% −64.2% −68.2% −57.3% −61.2%

Note: The cap-weights are as of 1/31/2017 for the MSCI EM Index. To be mindful of the liquidity needs required for rebalancing and the size of a market footprint a large prudent investor 
may want in any single country, we limit our country list to the 11 largest EM countries (those countries having ~$100 billion or more in market capitalization). Past performance is not a 
guarantee or a reliable indicator of future results. Chart is provided for illustrative purposes only and does not contain actual results or characteristics of any PGIM-managed portfolio.
Source: PGIM IAS, Datastream, MSCI, and S&P Capital IQ
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The appeal of  a traditional market capitalization-weighted index is that it reflects the investable market, so index weights are 
commensurate with their market weights. In addition, since the larger countries and stocks tend to have lower transaction costs, 
gaining exposure to a market capitalization-weighted index may likely better control cost. Another advantage is that index weights 
move automatically with relative market performance, helping to keep turnover low. 

However, a cap-weighted EM index has drawbacks. For example, as mentioned above, the traditional EM index has significant 
country and sector concentrations. Figure 4 shows that for the MSCI EM Index, more than 50% of  market value is allotted to just 
three of  the 23 EM countries: China, Korea and Taiwan, of  which China has the largest weight of  26.8% (as of  1/31/2017). 
However, China, Korea and Taiwan are the three largest export destinations for Japan outside of  the United States. An economic 
shock in one or more of  these countries would likely have negative reverberations in the domestic Japanese equity market, 
reducing the potential portfolio diversification benefit of  EM exposure if  using a traditional EM benchmark.

Alternative EM benchmarks for Japanese investors
If  not a traditional market-cap EM benchmark, what type of  benchmark might be more suitable for Japanese investors? Given 
advances in benchmark technology, an investor can select, or design, an alternative benchmark that can provide better baseline 
exposure in the context of  their overall portfolio. 

We first consider an EM benchmark that continues to group stocks by country exposures, as does a traditional EM benchmark, 
but rather than using market capitalization weights the alternative benchmark uses either ERC or EW for the benchmark’s 
construction. We call these “country-based alternative” benchmarks to distinguish them from a traditional EM benchmark. 

As a second benchmark alternative, we group EM stocks first by sector exposure, irrespective of  country. For example, an 
Indian technology stock and a Brazilian technology stock would be assigned to the same EM technology sector (using market 
capitalization weights). Then, to construct the alternative benchmark, we again combine the various sectors using ERC or EW. We 
call these “sector-based alternative” benchmarks.7

As a third alternative, we take advantage of  academic research that has identified style exposures (e.g., momentum and value) as 
drivers of  equity returns. Research suggests economic or behavioral motivations that allow stocks with these style exposures to 
generate positive, risk-adjusted returns.8 To construct “style-based alternative” benchmarks, we first classify stocks from a 
country into style groups depending on their exposures to these styles (using market capitalization weights).9 Then, we combine 
these style groups using ERC or EW. As we show, for Japanese investors a style-based alternative EM benchmark has provided not 
only better returns, but also lower risk compared to a traditional EM benchmark.

For a given exposure grouping method we construct an alternative benchmark using either ERC or EW. Both construction 
methodologies follow a set of  rules. ERC (also known as “risk parity”) is not new and has been well-studied.10 ERC produces a 
risk-balanced benchmark such that each group’s contribution to the benchmark’s overall risk (volatility) is same for all groups in 
the benchmark. An investor considering an EM allocation may wish to adopt this approach given the higher risk involved with EM 
equities. Another benefit of  ERC is that it does not rely on expected return assumptions. To construct a benchmark using ERC 
we need only the volatilities and correlations of  the various EM groups which we estimate each month using a widening window 
of  historical data. This generates comparative results that are out-of-sample, providing an unbiased indication of  how the various 
benchmark alternatives might perform going forward. Since the parameters are estimated each month, there is a potential for high 
turnover as alternative benchmarks are rebalanced. However, as shown below, by using a widening window of  data, the degree of  
turnover is low. 

The EW portfolio construction approach provides naïve diversification and does not require estimating any expected return or risk 
parameters. However, the portfolio has higher risk and since the EM universe is generally very volatile, it may have lower value for 
Japanese investors.

“Country-based alternative” benchmark approach
Figure 4 shows that the EM country universe is not homogeneous. There is significant performance dispersion. From February 
2002 to January 2017, there was almost a 13-percentage point range in total returns (in JPY) across countries. For example, while 
Indonesia had almost double the performance of  the overall EM market (17.8% vs. 8.7%), Taiwan performed meaningfully  
worse (4.9%). There was also wide variation in EM country risk (as measured by annualized standard deviation  

  7   Investor may also embark on fundamental bottom-up thematic investing in EM, in new themes like “Modernizing infrastructure”, “EM-EM cross-border trade”, “New domestic consumer 
class”, or “Fintech, e-commerce and distributional logistics”. Such themes can also be tied to sector-based equity investing. See “Emerging Markets at the Crossroads”, PGIM, June 2017.

  8  Refer to E. Fama and K. French, “Dissecting Anomalies with a Five-Factor Model”, Review of Financial Studies, 29, 69–103, 2016.
  9   Factors are generally interpreted as dollar-neutral long and short portfolios. Since we use long-only construction, to avoid any confusion we refer to our approach as “style-based” 

benchmarking. 
10  See S. Maillard, T. Roncalli, and J. Teiletche, “The Properties of Equally Weighted Risk Contribution Portfolios”, Journal of Portfolio Management, 36, 60–70, 2010. 

Figure 4: EM Country Groups – Performance Metrics
(unhedged JPY returns; February 2002 – January 2017)

Country Groups (cap-weighted) Benchmarks (cap-weighted)

Brazil China India Indonesia Korea Malaysia Mexico Russia South 
Africa Taiwan Thailand EM 

Equities
Japan 

Equities
DM 

Equities

Returns 
(Annualized)

11.4% 11.7% 11.9% 17.8% 9.0% 6.4% 7.4% 7.5% 11.1% 4.9% 14.3% 8.7% 4.5% 5.6%

Risk 
(Annualized)

37.0% 28.0% 30.6% 31.3% 28.2% 19.7% 24.7% 34.6% 26.7% 24.9% 26.7% 24.1% 18.4% 19.0%

Cap-Weights 8.1% 26.8% 8.2% 2.5% 14.7% 2.5% 3.4% 4.3% 6.9% 12.1% 2.3%

Sharpe Ratio 0.30 0.41 0.38 0.56 0.31 0.31 0.29 0.21 0.41 0.19 0.53 0.35 0.23 0.28

Correl to EM 0.83 0.88 0.82 0.70 0.89 0.79 0.85 0.79 0.85 0.85 0.77 1.00 0.72 0.88

Correl to Japan 0.50 0.62 0.64 0.52 0.64 0.58 0.67 0.61 0.66 0.62 0.60 0.72 1.00 0.78

Correl to DM 0.68 0.74 0.71 0.61 0.78 0.72 0.84 0.70 0.74 0.78 0.68 0.88 0.78 1.00

Max. Drawdown −69.1% −71.0% −72.8% −70.5% −73.1% −53.8% −67.9% −81.3% −62.4% −66.8% −64.2% −68.2% −57.3% −61.2%

Note: The cap-weights are as of 1/31/2017 for the MSCI EM Index. To be mindful of the liquidity needs required for rebalancing and the size of a market footprint a large prudent investor 
may want in any single country, we limit our country list to the 11 largest EM countries (those countries having ~$100 billion or more in market capitalization). Past performance is not a 
guarantee or a reliable indicator of future results. Chart is provided for illustrative purposes only and does not contain actual results or characteristics of any PGIM-managed portfolio.
Source: PGIM IAS, Datastream, MSCI, and S&P Capital IQ
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of  monthly returns): Brazil had 50% greater risk compared to the overall EM market (37.0% versus 24.1%) while Malaysia 
had 20% lower risk (19.7%). Most notably, the three largest EM countries had among the highest correlations to Japan and 
DM ex-Japan. Countries with relatively low weights in the MSCI EM Index (e.g., Indonesia, Malaysia and Thailand) had lower 
correlations to Japan and DM ex-Japan. 

These country-level performance metrics suggest the possibility of  constructing a better diversified EM benchmark for Japanese 
investors by reducing the weights of  the larger EM countries and increasing those of  the smaller countries. However, moving away 
from market capitalization weights raises the issue of  investablility. While some EM countries have free float adjusted market caps 
that compare favorably with mid-cap sizes in single name US stocks, other EM countries are much smaller. Accordingly, we limit 
the EM country list to the 11 largest countries (approximately $100 billion in market capitalization). 

We weight these 11 countries to form an ERC “country-based alternative” EM benchmark. Unlike for a market cap-weighted 
index, due to relative market movements in EM country groups, rebalancing of  the benchmark back to the target ERC weights at 
the end of  each month is required. The monthly rebalancing causes the average annual two-way turnover to be 75%.11

Unlike a cap-weighted index we do not observe significant concentration in handful of  countries.

The equally-weighted (EW) “country-based alternative” EM equity benchmark is constructed by allocating equally to all 
11 countries. Weights are also rebalanced back to equal weights at each month end.

“Sector-based alternative” benchmark approach
We use GICS (Global Industry Classification Standard) to first group all EM stocks into 11 sectors (using market capitalization 
weights).12 As with country exposures there is similar concentration among EM stocks in terms of  their sector exposures. Almost 
50% of  EM stocks, by capitalization, belong to the globally-oriented Finance and IT sectors (Figure 5). In contrast, the more 
defensive and, arguably, more “local” sectors (e.g., Healthcare, Utilities, Telecom and Consumer-Staples) – which have lower 
correlation with DM ex-Japan – are less than 20%. For investors seeking to benefit from faster internal growth in emerging markets, 
a weighting scheme tilted towards the smaller, more local sectors might be advantageous. For February 2002 – January 2017, while 
not as large a range as with EM country groups, we find a returns range, across EM sectors, of  7.4 percentage points. 

11  At portfolio level, 75% annual turnover in EM country groups is negligible (for e.g., at 5% weight in EM equities of total portfolio, the annual turnover would be 3.75%).
12   In 2016 Real Estate was separated from the Financial sector to form the 11th separate sector as per GICS (Global Industry Classification Standard). As the individual sectors are more 

than $100 billion (as of 1/31/2017), we do not attempt to construct sector groups using only stocks from the 11 largest countries we chose for country groups.

Figure 5: EM Sector Groups – Performance Metrics
(unhedged JPY returns; February 2002 – January 2017)

Sector Groups (cap-weighted) Benchmarks  
(cap-weighted)

Energy Materials Industrial Consumer 
Discretionary

Consumer 
Staples

Health 
Care Financials IT Telecom Utilities Real 

Estate
EM 

Equities
Japan 

Equities
DM 

Equities

Returns 
(Annualized) 9.5% 9.1% 7.0% 10.9% 11.9% 11.2% 9.0% 7.9% 7.2% 8.2% 4.5% 8.7% 4.5% 5.6%

Risk 
(Annualized) 29.9% 28.0% 26.6% 25.4% 20.2% 19.8% 26.6% 26.2% 20.4% 22.9% 30.9% 24.1% 18.4% 19.0%

Cap-Weights 7.7% 7.7% 5.7% 10.2% 7.0% 2.4% 24.2% 23.9% 5.8% 2.8% 2.6%

Sharpe Ratio 0.31 0.32 0.26 0.42 0.58 0.56 0.33 0.29 0.34 0.35 0.14 0.35 0.23 0.28

Correl to EM 0.90 0.93 0.95 0.94 0.93 0.74 0.97 0.88 0.92 0.93 0.86 1.00 0.72 0.88

Correl to Japan 0.63 0.65 0.68 0.69 0.68 0.62 0.70 0.66 0.68 0.67 0.60 0.72 1.00 0.78

Correl to DM 0.75 0.77 0.83 0.84 0.86 0.73 0.86 0.82 0.85 0.83 0.70 0.88 0.78 1.00

Max. Drawdown −69.8% −72.3% −76.7% −68.1% −53.3% −38.1% −70.6% −66.8% −61.3% −56.9% −79.7% −68.2% −57.3% −61.2%

Note: The cap-weights are as of 1/31/2017 for the MSCI EM Index. Past performance is not a guarantee or a reliable indicator of future results. Chart is provided for 
illustrative purposes only and does not contain actual results or characteristics of any PGIM-managed portfolio.
Source: PGIM IAS, Datastream, MSCI, and S&P Capital IQ
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Due to relative market movements in EM sector groups, there is a need for monthly rebalancing of  benchmark back to ERC 
target weights. The monthly rebalancing causes average annual two-way turnover to be 66%.

ERC addresses the sector concentration issue. Instead of  more than a 24.2% weight to Financials, the weight in sector-based 
alternative benchmark is only 8.1% (as of  1/31/2017). As the volatility and correlations of  Healthcare sector were lower 
compared with the other sectors, it had the highest weight in the sector-based alternative benchmark (Appendix A2). To put this 
in context, most recently the Healthcare sector had a 13.1% weight in the sector-based alternative benchmark but only a 2.4% 
weight in the traditional EM index. 

The equally-weighted (EW) “sector-based alternative” EM equity benchmark is constructed by allocating equally to all 11 sectors. 
Weights are rebalanced back to equal weights at each month end.

“Style-based alternative” benchmark approach
Finally, we consider alternative EM benchmarks based on style exposures. Market fundamentals may vary considerably across EM 
countries. Anecdotally, Indian equities have typically traded at relatively higher P/E multiples compared to other EM countries 
like China or Russia. This doesn’t necessarily imply that the Indian equity market is too expensive and should be avoided. Relative 
to its historical average it may, in fact, be trading at a relatively low multiple and therefore may be of  value. Therefore, we 
construct style groups first at the country level. To do so, we sort the stocks for each country based on a specific style (e.g., Book-to-
Price), and the top quintile stocks within a country are combined (using market capitalization weights) to form a country-level style 
group (e.g., the Brazil Book-to-Price style group).13 Similarly, for Size and Low Vol country-level style groups, the top quintile stocks 
in a given country represent stocks with lowest volatility and lowest log(market capitalization), respectively. Each country-level style 
group is rebalanced every month using prior month-end data. Then, for each of  the seven styles considered here, we combine the 
11 country-level style groups using ERC to produce an ERC EM style group. For example, the ERC EM Book-to-Price Value style 
group is defined as the ERC combination of  all 11 country-level Book-to-Price Value style groups. 

Figure 6 shows performance metrics for the seven long-only EM style groups (“value” – Book-to-Price and Earnings-to-Price14; 
“momentum” – 12-month less one-month price returns; “carry” – Dividend-to-Price; “profitability” – Return-on-Equity; “low 
volatility” – 12-month volatility; and “size” – log(market capitalization)).15 

The range in returns among the seven ERC EM style groups was 8.0 percentage points, like the EM sector groups. We also 
observe that the EM Size style group underperformed the traditional EM index (7.2% vs. 8.7%). This is contrary to academic 

13   Source: S&P Capital IQ; The country level style portfolio constituents are from S&P Broad Market Index (BMI) universe. For instance, Brazil Momentum, long only style factor is the top 
quintile portfolio with stocks (from S&P BMI universe and domiciled in Brazil) sorted based on 12 month – 1 month momentum. The constituents are then market capitalization-weighted. 

14  We include both Book-to-Price and Earnings-to-Price value styles as their factor correlations are only 0.33, which suggests these are distinct value styles in EM.
15   We chose these seven styles due to their robust performance in the US markets, as demonstrated by the academic literature. US investors have also widely invested in these styles.  

We now verify their efficacy in an out-of-sample universe – EM equities. Refer to Appendix A3 for style definitions.

Figure 6: EM Style Groups – Performance Metrics
(unhedged JPY returns; February 2002 – January 2017)

Style Groups (Equal Risk Contribution) Benchmarks (cap-weighted)

MOM B/P E/P Size Low-Vol D/P ROE EM 
Equities

Japan 
Equities

DM 
Equities 

Returns (Annualized) 15.2% 11.2% 14.0% 7.2% 9.9% 13.0% 10.7% 8.7% 4.5% 5.6%

Risk (Annualized) 23.8% 27.0% 25.5% 25.9% 19.5% 23.1% 22.5% 24.1% 18.4% 19.0%

Sharpe Ratio 0.63 0.41 0.54 0.27 0.50 0.56 0.47 0.35 0.23 0.28

Correl to EM 0.95 0.95 0.96 0.94 0.95 0.95 0.97 1.00 0.72 0.88

Correl to Japan 0.71 0.69 0.71 0.72 0.75 0.72 0.74 0.72 1.00 0.78

Correl to DM 0.83 0.82 0.85 0.84 0.87 0.83 0.86 0.88 0.78 1.00

Max. Drawdown −70.6% −69.1% −67.6% −73.3% −61.7% −62.0% −70.5% −68.2% −57.3% −61.2%

Note: Past performance is not a guarantee or a reliable indicator of future results. Chart is provided for illustrative purposes only and does not contain actual results or 
characteristics of any PGIM-managed portfolio. 
Source: PGIM IAS, Datastream, MSCI, and S&P Capital IQ
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findings for DM large cap equities. One might argue that the analysis period of  15 years is too short, as these robust sources of  risk 
premia can go in and out of  favor for more than a decade. Nevertheless, we exclude the EM Size style group from the construction 
of  the style-based alternative EM benchmark.16 

Finally, we combine the six EM style groups, using either ERC or EW, to form “style-based alternative” EM benchmarks. Due to 
relative market movement in EM style groups, the benchmark needs to be rebalanced back to ERC target weights on a monthly 
basis. The monthly rebalancing causes the two-way average annual turnover to be 62%.

To construct the equally-weighted (EW) “style-based alternative” EM equity benchmark we equally-weight the six ERC EM style 
groups. The benchmark is rebalanced at each month end.

Performance comparison of EM benchmarks
Figure 7 shows that the returns for all three alternative benchmarks using ERC were highly correlated with the traditional EM 
index, suggesting that they all adequately captured exposure to the EM market.17 However, all three alternative benchmarks had 
better absolute and risk-adjusted performance compared to the traditional EM benchmark.18 In addition, all three alternative 
benchmarks had lower absolute return maximum drawdowns, reflecting the contribution of  ERC in helping to control risk. 
The sector-based alternative benchmark had the lowest risk and maximum drawdown, but also the lowest return.

Long-term performance comparison of  alternative EM benchmarks
All three alternative ERC EM benchmarks outperformed the traditional EM index (Figure 8A). The style-based alternative 
benchmark has particularly outperformed the traditional EM benchmark since 2012 (Figure 8B). As shown, the sector-based 
alternative benchmark has not performed as well as the country-based or style-based alternative benchmarks.

The sector-based benchmark eked out most of  its cumulative relative outperformance versus the MSCI EM index during the 
financial crisis. While the alternative benchmark’s relative overweight to Healthcare and Consumer-Staples helped, its relative 
overweight to Real Estate hurt, as the sector had the highest volatility and largest maximum drawdown of  all sectors. The 
longest period the sector-based benchmark underperformed relative to the traditional EM index was the five-year period  
July 2003 to August 2008.    

16   Unequivocally, this creates a data mining bias effect. However, it doesn’t make sense to include Size if it doesn’t work in majority of the countries. We believe ‘investable’, 
‘governance’ and ‘cross-listing’ premia can be masking size effect. Refer to T. O’Connor, S. Kinsella, and V. O’Sullivan, “Legal Protection of Investors, Corporate Governance, and  
Investable Premia in Emerging Markets”, International Review of Economics & Finance, 29, 426–439, 2014. 

17   Performance results for alternative benchmarks using EW are available on request.
18   Since we are dealing with time-series data and EM equity returns are non-normal, we use HAC (heteroskedasticity and autocorrelation robust kernel estimation) inference to determine 

if Sharpe Ratios of the three proposed benchmarks are statistically different enough from that for the market capitalization-weighted EM benchmark based on the p-values calculated 
(see O. Ledoit and M. Wolf, “Robust Performance Hypothesis Testing with Sharpe Ratios,” Journal of Empirical Finance, 15, 850–859, 2008). Lower p-value suggests the two Sharpe 
ratios are different from each other.

Figure 7: Equal Risk Contribution Weighted EM Benchmarks – Performance Metrics
(unhedged JPY returns; February 2002 – January 2017)

Benchmarks (Equal Risk Contribution) Benchmarks (cap-weighted)

EM Countries EM Sectors EM Styles EM Equities Japan Equities DM Equities 

Returns (Annualized) 11.6% 9.7% 11.4% 8.7% 4.5% 5.6%

Risk (Annualized) 23.3% 22.4% 22.8% 24.1% 18.4% 19.0%

Sharpe Ratio (SR) 0.49 0.42 0.49 0.35 0.23 0.28

p-value (SR diff) 0.00 0.08 0.07

Correl to EM 0.99 0.99 0.98 1.00 0.72 0.88

Max. Drawdown −66.1% −64.2% −66.1% −68.2% −57.3% −61.2%

Note: We ignore transaction costs from monthly rebalancing back to ERC weights for the three alternative EM benchmarks. However, performance metrics are reported after 
deducting estimated transaction cost for country-level style groups, which unlike country or sector market cap-weighted groups, have higher turnover (Appendix A4). We 
estimate transaction costs using average turnover, bid-ask spreads and taxes. We estimated the cost to be 1%/y for EM Styles. Past performance is not a guarantee or a 
reliable indicator of future results. Chart is provided for illustrative purposes only and does not contain actual results or characteristics of any PGIM-managed portfolio.
Source: PGIM IAS, Datastream, MSCI, and S&P Capital IQ

Figure 8A: Cumulative Total Returns
(unhedged JPY returns; February 2002 – January 2017)

Note: Past performance is not a guarantee or a reliable indicator of future results. Chart is provided for illustrative purposes only and does not contain actual results or 
characteristics of any PGIM-managed portfolio.
Source: PGIM IAS, Datastream, MSCI, and S&P Capital IQ

Figure 8B: Cumulative Total Returns Ratio
Alternative Benchmarks Relative to MSCI EM Index
(unhedged JPY returns; February 2002 – January 2017)
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Note: Past performance is not a guarantee or a reliable indicator of future results. Chart is provided for illustrative purposes only and does not contain actual results or 
characteristics of any PGIM-managed portfolio.
Source: PGIM IAS, Datastream, MSCI, and S&P Capital IQ
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findings for DM large cap equities. One might argue that the analysis period of  15 years is too short, as these robust sources of  risk 
premia can go in and out of  favor for more than a decade. Nevertheless, we exclude the EM Size style group from the construction 
of  the style-based alternative EM benchmark.16 

Finally, we combine the six EM style groups, using either ERC or EW, to form “style-based alternative” EM benchmarks. Due to 
relative market movement in EM style groups, the benchmark needs to be rebalanced back to ERC target weights on a monthly 
basis. The monthly rebalancing causes the two-way average annual turnover to be 62%.

To construct the equally-weighted (EW) “style-based alternative” EM equity benchmark we equally-weight the six ERC EM style 
groups. The benchmark is rebalanced at each month end.

Performance comparison of EM benchmarks
Figure 7 shows that the returns for all three alternative benchmarks using ERC were highly correlated with the traditional EM 
index, suggesting that they all adequately captured exposure to the EM market.17 However, all three alternative benchmarks had 
better absolute and risk-adjusted performance compared to the traditional EM benchmark.18 In addition, all three alternative 
benchmarks had lower absolute return maximum drawdowns, reflecting the contribution of  ERC in helping to control risk. 
The sector-based alternative benchmark had the lowest risk and maximum drawdown, but also the lowest return.

Long-term performance comparison of  alternative EM benchmarks
All three alternative ERC EM benchmarks outperformed the traditional EM index (Figure 8A). The style-based alternative 
benchmark has particularly outperformed the traditional EM benchmark since 2012 (Figure 8B). As shown, the sector-based 
alternative benchmark has not performed as well as the country-based or style-based alternative benchmarks.

The sector-based benchmark eked out most of  its cumulative relative outperformance versus the MSCI EM index during the 
financial crisis. While the alternative benchmark’s relative overweight to Healthcare and Consumer-Staples helped, its relative 
overweight to Real Estate hurt, as the sector had the highest volatility and largest maximum drawdown of  all sectors. The 
longest period the sector-based benchmark underperformed relative to the traditional EM index was the five-year period  
July 2003 to August 2008.    

16   Unequivocally, this creates a data mining bias effect. However, it doesn’t make sense to include Size if it doesn’t work in majority of the countries. We believe ‘investable’, 
‘governance’ and ‘cross-listing’ premia can be masking size effect. Refer to T. O’Connor, S. Kinsella, and V. O’Sullivan, “Legal Protection of Investors, Corporate Governance, and  
Investable Premia in Emerging Markets”, International Review of Economics & Finance, 29, 426–439, 2014. 

17   Performance results for alternative benchmarks using EW are available on request.
18   Since we are dealing with time-series data and EM equity returns are non-normal, we use HAC (heteroskedasticity and autocorrelation robust kernel estimation) inference to determine 

if Sharpe Ratios of the three proposed benchmarks are statistically different enough from that for the market capitalization-weighted EM benchmark based on the p-values calculated 
(see O. Ledoit and M. Wolf, “Robust Performance Hypothesis Testing with Sharpe Ratios,” Journal of Empirical Finance, 15, 850–859, 2008). Lower p-value suggests the two Sharpe 
ratios are different from each other.

Figure 7: Equal Risk Contribution Weighted EM Benchmarks – Performance Metrics
(unhedged JPY returns; February 2002 – January 2017)

Benchmarks (Equal Risk Contribution) Benchmarks (cap-weighted)

EM Countries EM Sectors EM Styles EM Equities Japan Equities DM Equities 

Returns (Annualized) 11.6% 9.7% 11.4% 8.7% 4.5% 5.6%

Risk (Annualized) 23.3% 22.4% 22.8% 24.1% 18.4% 19.0%

Sharpe Ratio (SR) 0.49 0.42 0.49 0.35 0.23 0.28

p-value (SR diff) 0.00 0.08 0.07

Correl to EM 0.99 0.99 0.98 1.00 0.72 0.88

Max. Drawdown −66.1% −64.2% −66.1% −68.2% −57.3% −61.2%

Note: We ignore transaction costs from monthly rebalancing back to ERC weights for the three alternative EM benchmarks. However, performance metrics are reported after 
deducting estimated transaction cost for country-level style groups, which unlike country or sector market cap-weighted groups, have higher turnover (Appendix A4). We 
estimate transaction costs using average turnover, bid-ask spreads and taxes. We estimated the cost to be 1%/y for EM Styles. Past performance is not a guarantee or a 
reliable indicator of future results. Chart is provided for illustrative purposes only and does not contain actual results or characteristics of any PGIM-managed portfolio.
Source: PGIM IAS, Datastream, MSCI, and S&P Capital IQ

Figure 8A: Cumulative Total Returns
(unhedged JPY returns; February 2002 – January 2017)

Note: Past performance is not a guarantee or a reliable indicator of future results. Chart is provided for illustrative purposes only and does not contain actual results or 
characteristics of any PGIM-managed portfolio.
Source: PGIM IAS, Datastream, MSCI, and S&P Capital IQ

Figure 8B: Cumulative Total Returns Ratio
Alternative Benchmarks Relative to MSCI EM Index
(unhedged JPY returns; February 2002 – January 2017)
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Note: Past performance is not a guarantee or a reliable indicator of future results. Chart is provided for illustrative purposes only and does not contain actual results or 
characteristics of any PGIM-managed portfolio.
Source: PGIM IAS, Datastream, MSCI, and S&P Capital IQ
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During the strong EM rally beginning in 2005, all the styles (except momentum) could not keep up with the overall market index. 
The style-based benchmark underperformed relative to the MSCI EM Index for over seven years from May 2004 to May 2011. 
From the October 2008 relative underperformance trough, it took almost three years for the alternative style benchmark to regain 
its relative advantage. Clearly the style-based approach should be adopted by investors with a longer investment horizon. 

On relative basis, the country-based alternative benchmark steadily outperformed the MSCI EM index and its longest period of  
relative underperformance was for only two years, August 2004 to July 2006.

Overall, the country-based and style-based alternative benchmarks, based on their long-term performance, are worthy of  
consideration by Japanese investors. 

Alternative benchmark performance in various economic scenarios
We next evaluate the performance of  the three alternative EM benchmarks in a handful of  economic scenarios likely to be 
of  interest to a Japanese investor. The scenarios include: macro events like recession and expansions; market events such as 
commodity and currency price movements; the strength of  money flows into EM equity markets; and changes in economic 
uncertainty as implied by world news. 

Figure 9 shows that EM equities were an excellent diversifier to DM ex-Japan and Japan equities in some scenarios such as 
strong yen or high economic uncertainty. In the US and Japan recession scenarios – which can be categorized as “risk off” 
events, the style-based alternative benchmark did significantly better than other EM benchmarks. In fact, for the US recession 
scenario, country-based and style-based benchmarks also outperformed DM ex-Japan equities. In more “risk on” scenarios, both 
country-based and style-based benchmarks also did better. This analysis supports consideration of  country-, sector- or style-based 
alternative benchmarks by Japanese investors.

Figure 9: Benchmark Performance in Various Economic Scenarios
(unhedged JPY returns; February 2002 – January 2017)

Benchmarks (Equal Risk Contribution) Benchmarks (cap-weighted)

EM Countries EM Sectors EM Styles EM Equities Japan Equities DM ex-Japan 
Equities

Weak Yen 20.7% 19.7% 21.3% 18.2% 20.3% 18.0%

Strong Yen 5.2% 2.8% 6.1% 2.2% −6.0% −2.7%

High Uncertainty 4.5% 2.9% 4.2% 1.5% −7.3% −1.8%

Low Uncertainty 17.8% 15.7% 19.7% 15.1% 15.5% 12.4%

Weak Oil 6.6% 6.3% 7.9% 3.5% 5.4% 3.1%

Strong Oil 14.4% 11.6% 15.0% 11.8% 4.0% 7.2%

US Recession −14.9% −16.1% −12.1% −19.2% −10.3% −15.9%

US Expansion 26.5% 24.2% 25.9% 24.8% 12.1% 17.5%

JP Recession −6.5% −6.1% −5.2% −8.3% −4.0% 0.4%

JP Expansion 26.2% 22.3% 26.5% 22.4% 10.9% 9.6%

Weak EM Flows −11.8% −12.7% −10.3% −14.8% −6.6% −9.8%

Strong EM Flows 36.4% 33.4% 36.2% 34.0% 15.0% 21.1%

Note: Determination of ‘strong’ or ‘weak’ is based on if the value is above or below its 12-month moving average. In case of JPY/USD if the currency is above 12 month 
moving average, we label the months as ‘Weak Yen’. We use the World Economic Policy Uncertainty index from www.economicpolicyuncertainty.com. US and Japan Recession 
are sourced from FRED (Federal Reserve Bank of St. Louis) based on OECD Composite Leading Indicators following peak – to – trough marked as recession. The Strong EM 
flows represent higher annual flows in EM than previous year (Source: IIF). Past performance is not a guarantee or a reliable indicator of future results. Chart is provided for 
illustrative purposes only and does not contain actual results or characteristics of any PGIM-managed portfolio.
Source: PGIM IAS, Datastream, MSCI, and S&P Capital IQ

http://www.economicpolicyuncertainty.com
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Systematic risk in the alternative benchmarks
We have showed the risk-adjusted performance of  these three alternative EM benchmarks, but what kind of  systematic risk do 
they bear? We can measure that by looking at the systematic exposure (beta) of  these benchmarks to the equity exposure currently 
held by many Japanese institutional investors.

To determine which alternative benchmark had the lowest systematic exposure to a Japanese investor’s current equity allocation 
we regressed each EM benchmark against a 50% DM ex-Japan – 50% Japan market capitalization-weighted equity index. The 
regression results (Figure 10) show reduced exposure (beta) to the market for the three alternative EM benchmarks and for the 
traditional EM index. The sector-based benchmark had the lowest beta to the market. The annualized regression alpha for 
the MSCI EM Index was 3.5%, but the three alternative benchmarks had even higher alphas. Country-based and style-based 
benchmarks have comparable alphas (6.2% and 6.0%, respectively).

Figure 10: Systematic Market Exposures
(February 2002 – January 2017)

Relative to 50% DM-ex JP and 50% JP Equities

EM Countries EM Sectors EM Styles EM Equities

Beta 1.12 1.09 1.10 1.16

Alpha 6.2% 4.5% 6.0% 3.5%

R-Squared 0.74 0.74 0.73 0.74

Note: EM Country, Sector and Style benchmarks are ERC weighted and EM Equities are market capitalization weighted. The transaction costs are estimated using average 
turnover, bid-ask spreads and taxes (Appendix A4). We estimate transaction costs to be 1%/y for EM Styles. Chart is provided for illustrative purposes only and does not 
contain actual results or characteristics of any PGIM-managed portfolio.
Source: PGIM IAS, Datastream, MSCI, and S&P Capital IQ

Alternative EM benchmark in Japanese investor portfolios
To keep the allocation to yen and equities unchanged, we assume EM allocation is made by reducing the allocation to DM 
ex-Japan from the sample Japanese portfolio. To assess relative risk-adjusted returns we allocate 5% from DM ex-Japan equities to 
EM equities (i.e., 10% of  the overall equity allocation). We also incorporate transactions costs.19 We find that using any of  the four 
EM benchmarks (i.e., the three alternative ERC benchmarks and the traditional EM benchmark), both risk and return increased 
(Figure 11). The best performance improvement came from best using the country-based alternative benchmark (an improvement 
of  31bp, 4.81% vs. 4.50%). 

We conducted difference in means test to compare the two Sharpe ratios, one for the portfolio with no EM equity allocation and 
the other for the portfolio with one of  the four EM benchmark equity allocations. A lower p-value for the test would suggest that 
the Sharpe ratios are indeed different, and the investor may wish to consider the allocation choice with the highest Sharpe ratio. 
Figure 11 indicates that a Japanese investor may wish to consider either the country- or style- alternative EM benchmarks as superior 
alternatives. For EW alternative benchmarks, the risk increases slightly without any improvement in the Sharpe ratios (not shown). 

To summarize, the three alternative benchmarks (using ERC), after accounting for transaction costs, perform better than the 
traditional EM index from the Japanese investor’s perspective. Not only did the three alternative benchmarks have superior returns 
when compared with the traditional EM index, but all three improved the sample Japanese portfolio’s Sharpe ratio, thereby 
justifying the consideration of  adopting an alternative EM benchmark. 

19   At the portfolio level, we ignore the transaction costs from monthly rebalancing of the alternative benchmarks back to ERC weights as it is negligible. For example, for the 
country-based ERC alternative benchmark 33bp (avg. transaction cost) × 5% (portfolio weight) × 75% (average annual turnover), adds to 1bp/y at the overall portfolio level. Besides, 
the country and sector groups used to construct the country-based and sector-based alternative EM benchmark are market capitalization-weighted and therefore they incur negligible 
transaction costs as well. However, this is not the case for the underlying country-level style groups used to form a EM style group. From month-to-month there can be changes in 
the set of stocks forming the top quintile of a country’s style group, which necessitates turnover. In Appendix A4, we estimate turnover for each of the country-level style groups. Due 
to high turnover in the country-level style groups we estimate the annual two-way transaction cost to be 1%/y for the EM style-based benchmark; at the portfolio level this adds 
up to 5bp/y for a 5% EM allocation. While a benchmark rarely includes transaction costs, a portfolio that tracks a benchmark does incur this cost. To be conservative, we assume 
that a portfolio that adopts a style-based alternative benchmark should account for the likely higher transactions costs. Consequently, to facilitate comparison across the various 
benchmarks, we report returns for the style-based alternative benchmark after accounting for likely transaction costs.
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Figure 11: Sample Portfolio Allocation for a Japanese Investor – Performance Metrics
EM Equities at 5% Allocation
(unhedged JPY returns; February 2002 – January 2017)

EM Equities at 5% 
allocation Plan

Plan with  
EM Equity

Plan with  
EM Countries

Plan with  
EM Sectors

Plan with  
EM Styles

Returns (Annualized) 4.50% 4.69% 4.81% 4.72% 4.80%

Risk (Annualized) 9.59% 9.71% 9.68% 9.65% 9.66%

Sharpe Ratio (SR) 0.45 0.46 0.48 0.47 0.48

p-value (SR diff) 0.45 0.14 0.26 0.17

Note: Country, Sector and Style EM benchmarks are ERC weighted. We ignore the transaction costs from monthly rebalancing of the benchmarks to ERC weights. However, 
performance metrics are reported after deducting estimated transaction costs for country-level style groups, which unlike country or sector market cap-weighted groups, 
have higher turnover (Appendix A4). The transaction costs are estimated using average turnover, bid-ask spreads and taxes. We estimated the cost to be 1%/y for EM 
Styles. Past performance is not a guarantee or a reliable indicator of future results. Chart is provided for illustrative purposes only and does not contain actual results or 
characteristics of any PGIM-managed portfolio.
Source: PGIM IAS, Datastream, MSCI, and S&P Capital IQ

Conclusion
Japanese investors maybe considering adding EM equities to their portfolios. How might a Japanese investor select, or design, an 
EM benchmark? We have shown that a traditional market capitalization-weighted EM index has unwanted risk concentrations, 
both at country-level and sector-level, which may not be desirable for the Japanese investor. We propose “country-based”, “sector-
based” or “style-based” alternative EM benchmarks which may be better suited to a Japanese investor’s circumstances. When 
constructing these benchmarks, we also use alternative weighting schemes – ERC and equal-weight. There are many other 
potential exposure weighting schemes, and some may work better than others depending on the economic regime.

For Japanese investors, adding EM equities in lieu of  DM ex-Japan equities increases portfolio risk, but it came with a two-fold 
benefit: portfolio diversification and performance enhancement. Japanese investors may find limited improvement in their overall 
portfolio’s risk-adjusted returns using a traditional market capitalization EM benchmark to serve as their baseline allocation. 
Instead, Japanese investors may have done better using an EM alternative benchmark. 

All the three alternative benchmarks had a significantly higher Sharpe ratio than the traditional EM index. While all three 
alternative benchmarks had better performance than the traditional EM index, the country-based and style-based alternative 
benchmarks performed better than the sector-based alternative benchmark. With the trend of  improved EM equity data and 
coverage, and reduction of  transaction costs, Japanese investors may wish to consider adopting an alternative EM benchmark for 
their new EM allocation. 
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APPENDIX

Figure A1: Country-based and Style-based Benchmarks – Average Weights
(February 2002 – January 2017)

Average Weights by Country

EM Styles Brazil China India Indonesia Korea Malaysia Mexico Russia South 
Africa Taiwan Thailand

EM Countries 8% 9% 12% 7% 9% 10% 10% 6% 11% 10% 8%

EM Styles 8% 10% 11% 7% 9% 10% 10% 6% 10% 10% 8%

MOM 17% 8% 11% 10% 8% 9% 10% 9% 6% 10% 9% 8%

B/P 14% 9% 8% 12% 7% 8% 8% 11% 7% 12% 11% 7%

E/P 15% 9% 9% 10% 7% 8% 11% 11% 6% 11% 10% 8%

Low Vol 21% 7% 11% 12% 7% 9% 11% 10% 5% 9% 10% 10%

D/P 17% 7% 7% 12% 7% 10% 11% 10% 6% 10% 12% 9%

ROE 17% 7% 11% 12% 9% 8% 11% 10% 6% 11% 7% 7%

MSCI EM Index 11% 15% 7% 2% 16% 4% 6% 6% 9% 12% 2%

Note: We show monthly average of the weights by countries for country-based ERC EM benchmark and average weight by country and by styles for style-based ERC EM 
benchmark. The table also shows country weights for each of the six EM styles. MSCI EM Index average country weights add up to 90% of the MSCI EM Index weight as these 
are only the 11 of 23 countries we use in our country-based and style-based benchmark construction. Weights may not add to 100% due to rounding. 
Source: PGIM IAS, S&P CapitalIQ, MSCI and Datastream

Figure A2: Sector-based Benchmark – Average Weights 
(February 2002 – January 2017)

Average Weights by Sector

Energy Materials Industrial Consumer 
Discretionary

Consumer 
Staples Health Care Financials IT Telecom Utilities Real Estate

EM Sectors 8% 9% 9% 8% 11% 13% 8% 8% 9% 9% 8%

MSCI EM Index 13% 13% 7% 7% 7% 2% 21% 15% 10% 4% 1%

Note: We show monthly average of the weights by sectors for sector-based ERC EM benchmark. Weights may not add to 100% due to rounding.
Source: PGIM IAS, S&P CapitalIQ, MSCI and Datastream
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Figure A3: Style Definitions
Methodology - At country level, top 20% of stocks (quintile 1) are picked from the equity universe based on below measures and then cap-weighted 
to form country-level style group.

Low Volatility - Low Vol – universe sorted based on volatility measure with quintile 1 having lowest volatility stocks
We us 12M Realized Price Volatility as volatility measure – The annualized volatility of monthly stock returns over the prior twelve months. 

Book-to-Price (B/P) - Value – universe sorted based on book-to-price measure with quintile 1 having highest book-to-price stocks
Book to Price is the ratio of book value to market value of common equity. Most recently available book value is used.

Earnings-to-Price (E/P) - Value – universe sorted based on earnings-to-price measure with quintile 1 having highest earnings-to-price stocks
Earnings to Price is the ratio of trailing four-quarter earnings per share to current stock price. 

Dividends-to-Price (D/P) - Value – universe sorted based on dividends-to-price measure with quintile 1 having highest dividends-to-price stocks
Dividends to Price is the ratio of trailing four-quarter dividends per share to current stock price. 

Size - Size – universe sorted based on log market capitalization measure with quintile 1 having lowest size stocks
We use Log Market Cap as the size measure – The natural logarithm of market capitalization (month-end number of shares outstanding multiplied by 
month-end price per share)

Momentum (MOM) - Price Momentum – universe sorted based on momentum measure with quintile 1 having highest momentum stocks
We us 12M - 1M Price Momentum as the momentum measure – The cumulative percentage stock price change from twelve months ago to the current 
month, minus the percentage price change from the previous month to the current month 

ROE - Capital Efficiency – universe sorted based on ROE measure with quintile 1 having highest ROE stocks
Return on Equity
The ratio of trailing four quarter income before extraordinary items available for common equity to average book value of common equity over the same period.

Figure A4: Average Rank Turnover and Cost Estimate for Style-based Approach
(January 2012 – December 2016)

Average Country-level EM Style Group Turnover
Combined 
Turnover Cost

Brazil China India Indonesia Korea Malaysia Mexico Russia South 
Africa Taiwan Thailand

MOM 552% 565% 552% 561% 558% 473% 514% 568% 521% 495% 484% 530% 1.7%

B/P 247% 205% 192% 247% 268% 221% 169% 227% 250% 214% 219% 222% 0.7%

E/P 274% 250% 236% 341% 369% 303% 289% 322% 341% 348% 310% 307% 1.0%

Low Vol 251% 239% 220% 296% 197% 215% 307% 279% 305% 165% 204% 239% 0.8%

D/P 277% 257% 232% 426% 502% 264% 312% 346% 226% 325% 290% 311% 1.1%

ROE 161% 174% 131% 196% 205% 173% 133% 240% 132% 147% 204% 168% 0.6%

EM Styles 296% 1.0%

Bid-Ask 0.10% 0.10% 0.05% 0.60% 0.20% 0.25% 0.10% 0.05% 0.15% 0.20% 0.40%

Tax and Fees 0.07% 0.13% 0.20% 0.10% 0.15% 0.13% 0.20% 0.20% 0.13% 0.15% 0.01%

Note: We report average two-way annual turnover for each of the country-level styles. Based on the turnover and the transaction costs from Credit Suisse Global Equity Market 
Handbook, 2012, we compute “Cost” for the EM style groups and for the EM style-based benchmark (EM Styles). The transaction cost calculation is only a rough estimate as 
these costs would vary significantly based on market conditions. Chart is provided for illustrative purposes only and does not contain actual results or characteristics of any 
PGIM-managed portfolio.
Source: PGIM IAS, S&P CapitalIQ, MSCI and Datastream
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IMPORTANT INFORMATION
Past performance is no guarantee or reliable indicator of future results. All investments involve risk, including the possible loss of capital. Equities may decline in value due to both 
real and perceived general market, economic and industry conditions. 

All charts contained herein were created as of the date of this presentation, unless otherwise noted. Performance results for certain charts and graphs may be limited by date ranges, as 
stated on the charts and graphs. Different time periods may produce different results. Charts are provided for illustrative purposes and are not an indication of past or future performance 
of any PGIM product. If any assumptions used herein do not prove to be true, results may vary substantially. These materials may contain hypothetical and simulated examples, which are 
provided for illustrative purposes only. Simulated examples have certain inherent limitations and are generally prepared through the retroactive application of a model designed with the 
benefit of hindsight. There are frequently sharp differences between simulated results and actual results. PGIM routinely reviews, modifies, and adds risk factors to its proprietary models. 
There is no guarantee, and no representation is made, that an investor will achieve results similar to those shown. 

These materials represent the views, opinions and recommendations of the author(s) regarding the economic conditions, asset classes, securities, issuers or financial instruments 
referenced herein, and are subject to change without notice. Certain information contained herein has been obtained from sources that PGIM believes to be reliable; however, PGIM cannot 
guarantee the accuracy of such information, assure its completeness, or warrant such information will not be changed. The information contained herein is current as of the date of 
issuance (or such earlier date as referenced herein) and is subject to change without notice. PGIM has no obligation to update any or all of such information; nor do we make any express 
or implied warranties or representations as to the completeness or accuracy or accept responsibility for errors. Any forecasts, estimates and certain information contained herein are 
based upon proprietary research and should not be considered as investment advice or a recommendation of any particular security, strategy or investment product. These materials 
are not intended as an offer or solicitation with respect to the purchase or sale of any security or other financial instrument or any investment management services and should not be 
used as the basis for any investment decision. No liability whatsoever is accepted for any loss (whether direct, indirect, or consequential) that may arise from any use of the information 
contained in or derived from this report. PGIM and its affiliates may make investment decisions that are inconsistent with the recommendations or views expressed herein, including for 
proprietary accounts of PGIM or its affiliates. These materials are for informational or educational purposes only. In providing these materials, PGIM is not acting as your fiduciary. The 
opinions and recommendations herein do not take into account individual client circumstances, objectives, or needs and are not intended as recommendations of particular securities, 
financial instruments or strategies to particular clients or prospects. No determination has been made regarding the suitability of any securities, financial instruments or strategies for 
particular clients or prospects. For any securities or financial instruments mentioned herein, the recipient(s) of this report must make its own independent decisions. 

The information contained herein is provided by PGIM, Inc., the principal asset management business of Prudential Financial, Inc. (PFI), and an investment adviser registered with the 
US Securities and Exchange Commission. PFI is not affiliated in any manner with Prudential plc, a company incorporated in the United Kingdom. In the United Kingdom and various 
European Economic Area (“EEA”) jurisdictions, information is issued by PGIM Limited with registered office: Grand Buildings, 1-3 Strand, Trafalgar Square, London, WC2N 5HR. PGIM 
Limited is authorised and regulated by the Financial Conduct Authority of the United Kingdom (Firm Reference Number 193418) and duly passported in various jurisdictions in the EEA. 
These materials are issued by PGIM Limited to persons who are professional clients or eligible counterparties for the purposes of the Financial Conduct Authority’s Conduct of Business 
Sourcebook. In certain countries in Asia, information is presented by PGIM (Singapore) Pte. Ltd., a Singapore investment manager registered with and licensed by the Monetary Authority 
of Singapore. In Japan, information is presented by PGIM Japan Co. Ltd., registered investment adviser with the Japanese Financial Services Agency. In South Korea, information is 
presented by PGIM, Inc., which is licensed to provide discretionary investment management services directly to South Korean investors. In Hong Kong, information is presented by 
representatives of PGIM (Hong Kong) Limited, a regulated entity with the Securities and Futures Commission in Hong Kong to professional investors as defined in Part 1 of Schedule 1 of 
the Securities and Futures Ordinance. In Australia, this information is presented by PGIM (Australia) Pty Ltd. (“PGIM Australia”) for the general information of its “wholesale” customers 
(as defined in the Corporations Act 2001). PGIM Australia is a representative of PGIM Limited, which is exempt from the requirement to hold an Australian Financial Services License under 
the Australian Corporations Act 2001 in respect of financial services. PGIM Limited is exempt by virtue of its regulation by the Financial Conduct Authority (Reg: 193418) under the laws 
of the United Kingdom and the application of ASIC Class Order 03/1099. The laws of the United Kingdom differ from Australian laws. Pursuant to the international adviser registration 
exemption in National Instrument 31-103, PGIM, Inc. is informing you of that: (1) PGIM, Inc. is not registered in Canada and relies upon an exemption from the adviser registration 
requirement under National Instrument 31-103; (2) PGIM, Inc.’s jurisdiction of residence is New Jersey, U.S.A.; (3) there may be difficulty enforcing legal rights against PGIM, Inc. because 
it is resident outside of Canada and all or substantially all of its assets may be situated outside of Canada; and (4) the name and address of the agent for service of process of PGIM, Inc. 
in the applicable Provinces of Canada are as follows: in Québec: Borden Ladner Gervais LLP, 1000 de La Gauchetière Street West, Suite 900 Montréal, QC H3B 5H4; in British Columbia: 
Borden Ladner Gervais LLP, 1200 Waterfront Centre, 200 Burrard Street, Vancouver, BC V7X 1T2; in Ontario: Borden Ladner Gervais LLP, Scotia Plaza, 40 King Street West, Toronto, ON M5H 
3Y4; in Nova Scotia: Cox & Palmer, Q.C., 1100 Purdy’s Wharf Tower One, 1959 Upper Water Street, P.O. Box 2380 - Stn Central RPO, Halifax, NS B3J 3E5; in Alberta: Borden Ladner Gervais 
LLP, 1000 Canterra Tower, 400 Third Avenue S.W., Calgary, AB T2P 4H2.
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